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The samples were analyzed according to SAS 6149A 
The data were evaluated based on the following

Mr. Dennis Gagne 
Regional Sample Control Custodian 
U.S. Environmental Protection Agency
90 Canal Street
Boston, Massachusetts

data completeness
PEM samples
window defining mix
calibrations
column performance
internal standards 
recovery standards
method blanks
matrix spike/matrix spike duplicates 
field duplicates
concentration/EMPC/EDL
total congener concentrations 
toxic equivalency factors
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Table I summarizes the validation recommendations which were based 
on the following information:

BREAK: / . 04? ~

OTHER: 

TID No. 01-9105-06
SAS No. 6149A, SDG No. 6149A-01
Triangle Laboratory
Ciba Geigy
Cranston, RI

1/Aqueous/614 9 A-01
6/Soil/6149A—04, 6149A-05, 6149A-06, 
6149A-08, 6149A-09

Superfund Records Center 

site: 

A validation was performed on the dioxin/furan analytical 
data for one aqueous sample and six soil samples collected by 
Alliance Technologies Corporation at the Ciba Geigy Site. Included 
with the field samples were two soil Performance Evaluation Mix 
(PEM) samples.
specifications.
parameters:
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Data Completeness

PEM Samples

Calibrations

Mr. Dennis Gagne 
Page 2

July 26, 1991 
Y-0-7-12

The 3/8/91 initial calibration on the DB-5 column did not 
meet the %RSD criteria of 15.0% for 12378-PeCDD (16.7%). Positive 
results and EMPCs for 12378-PeCDD and total PeCDDs will be 
estimated (J) and non-detected results will be accepted for all 
samples. Therefore, the 12378-PeCDD EMPC value and the total PeCDD 
in sample 6149A-08 will be estimated (J) on the data summary table.

• summary of area counts for CC3 and IC standards
• raw data for window defining mix, File 2852
• recalculated TEF-adjusted values
• confirmation of total TCDF value for sample 6149A-09
• confirmation of concentration value for sample 6149A- 

08DL

The laboratory was contacted on July 11, 1991 and the
following information pertaining to SAS 6149A was requested:

Information was received from the laboratory on July 24, 1991.

OCDD contamination was observed in both the blank and spike 
PEM samples. No action is necessary since the PEM samples are not 
reported on the data summary tables. Qualifications of sample 
results based on the contamination are discussed in the Method 
Blank section.

The 4/17/91 initial calibration on the SP-2331 column did 
not meet the %RSD criteria of 15.0% for OCDF (30%) and 13C-OCDD 
(18%). No action is necessary on the data summary tables since the 
SP-2331 column was not used for quantitation.

NO 2,3,7,8-TCDD was reported in the blank PEM sample 6149A- 
02 (NKG722). In the spike PEM sample 6149A-03 (MJO345), 1.77 ug/Kg 
of 2,3,7,8-TCDD was reported, which is within the 95% prediction 
limits of 1.18 to 1.98.
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Internal Standards

Method Blanks

Field Duplicates

Total Congener Concentrations

Mr. Dennis Gagne 
Page 3

Due to interferences, the recovery of nC-OCDD for sample 
6149A-06 exceeded the QC limit of 150% (484.2%). Additional clean­
up was performed. Since all recoveries were within criteria for 
the reanalysis, results for sample 6149A-06RE will be reported on 
the data summary tables rather than the initial analysis results.

The recovery of nC-123678-HXCDD for sample 6149A-08DL on 
the confirmation column (SP-2331) exceeded the QC limit of 150% 
(150.4%). No action is necessary on the data summary tables since 
the SP-2331 column was not used for quantitation.

Significant total TCDD and total TCDF contamination was 
observed in all blanks, DFBLK1, DFBLK2, and DFBLK3. In all 
samples, positive values and EMPCs for total TCDD and total TCDF 
will be estimated (J) on the data summary tables.

The laboratory analyzed sample 6149A-08 on an SP-2331 
column for confirmation since TEF-adjusted concentrations were 
greater than 0.7 ug/Kg. The laboratory reported in the case 
narrative that since the 12/90 Dioxin SOW does not provide

The relative percent difference (RPD) for OCDF did not meet 
criteria in field duplicate samples 6149A-05 and 6149A-06RE. The 
positive OCDF value in sample 6149A-06RE will be estimated (J) and 
the non-detected OCDF value in 6149A-05 will be estimated (UJ) on 
the data summary table.

Significant OCDD contamination was observed in DFBLK2. The 
blank PEM sample 6149A-02, analyzed on the same day as DFBLK2, also 
showed OCDD contamination. The following samples were analyzed on 
the same day as DFBLK2 and may be affected by contamination: 6149A- 
04, 6149A-05, 6149A-07, 6149A-08, and 6149A-09. The positive OCDD 
value for sample 6149A-08 will not be estimated (J) since a 
concentration of OCDD significantly greater than could be 
attributed to blank contamination was detected. The positive OCDD 
value for sample 6149A-05 will not be estimated since the OCDD 
concentration was confirmed by duplicate sample 6149A-06RE. The 
positive values and EMPCs for OCDD in samples 6149A-04, 6149A-07, 
and 6149A-09 will be estimated (J) on the data summary tables.
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Toxicity Equivalence Factor

Data Summary

However,

Mr. Dennis Gagne
Page 4
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Enclosure(s)

July 26, 1991 
Y-0-7-12

The overall guality of the data package was good. However, 
due to significant blank contamination, the positive values and 
EMPCs for OCDD in samples 6149A-04, 6149A-07, and 6149A-09 will be 
estimated (J) and the total TCDD and total TCDF results for all 
samples will be estimated (J) on the data summary tables.

John J. Hagopian, P. G.
Team Manager
ESAT Region I

information on first and last eluters for each PCDD/PDCF group, SMO 
was contacted to determine what congeners were needed for the 
window defining mix. Since SMO informed the laboratory that the 
primary interest was for determination of specific 2378-congeners, 
the laboratory analyzed a five point calibration and used the CC3 
calibration standard to set descriptor switching times for 2378- 
congeners. Therefore, total congener concentrations were 
confirmed for sample 6149A-08.

The positive value for OCDF will be estimated (J) in sample 
6149A-06RE and the non-detected OCDF value in sample 6149A-05 will 
be estimated (UJ) due to poor field duplicate precision. The EMPC 
value for 12378-PeCDD and total PeCDD in sample 6149A-08 will be 
estimated (J) since the %RSD did not meet criteria.

Very truly yours, 
ROY F. WESTON, INC.

------

Cheryr Blaine
Senior Organic Data Reviewer

The toxicity eguivalence factors used to calculated 
TEF-adjusted concentrations are from the "Interim Procedure 
Estimating Risk Associated with Exposures to Mixtures 
Chlorinated Dibenzo-p-dioxins and Dibenzofurans (CDDs and CDFs)", 
EPA625-3-89-016, March 1989.



PCDD/PCDF ANALYSES

SAMPLE NUMBER:

DIOXINS

FURANS
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Estimate the EMPC value for 1,2,3,7,8-PeCDD since calibration criteria was not met. 
Instrument response to this compound was unstable and quantitation may not be 
accurate.

Ciba Geigy 
SAS 6149A

2.3.7.8- TCDD
1.2.3.7.8- PeCDD
1.2.3.4.7.8- HxCDD
1.2.3.6.7.8- HxCDD
1.2.3.7.8.9- HxCDD
1,2,3,4,6,7,8-HpCDD 
OCDD

Estimate the positive value and EMPC 
or all levels of OCDD found in the sample may be attributed to contamination.

A 
A 
A 
A 
A 
A 
A 
A 
A 
J2

2.3.7.8- TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF
1.2.3.4.7.8- HxCDF
1.2.3.6.7.8- HxCDF
2.3.4.6.7.8- HxCDF
1.2.3.7.8.9- HxCDF
1.2.3.4.6.7.8- HpCDF
1.2.3.4.7.8.9- HpCDF 
OCDF

Estimate the positive value (J) and estimate the non-detected value (UJ) for OCDD 
since the relative percent difference criteria was not met. Non-homogeneity of the 
sample may result in inaccurate quantitation.



Data Summary Key

A Acceptable data.

J

R

U

value

UJ The compound was analyzed for; but

The compound was analyzed for; but 
was not detected. The sammle 

is t^le same as the 
CRQL presented.

The associated numerical value is an 
estimated quantity.

cS^iad.ata £.*

££££&“" STy £££££•“!s 

necessary for verification.

The compound was analyzed for; but 
was not detected. The associated 
numerical value is the sample 
quantitation limit. p



CIBA GEIGY - CRANSTON. RISITE:

CASE/SAS NO: 6149A

Sample No 6149A-01 6149A-04 6149A-05

Matrix AQUEOUS SOIL SOIL

TCDD/TCDF Cone ng/L DL/EMPC* ug/kg DL/EMPC* ug/kg DL/EMPC*

0.1002,3,7,8-TCDD 0.0063 0.0317U U U

1,2,3,7,8-PeCDD 0.382 0.0216 0,0536U U U

0.2501,2,3,4,7,8-HxCDD 0.0127 0,0634UU U

1,2,3,6.7.8-HxCDD 0.216 0.0114 0.0536U U U

1,2,3,7,8,9-HxCDD 0.226 0.0127 0.0585U U U

1,2,3,4,6,7,8-HpCDD 0.412 0.0254 0.5682U U

0.375 0.0853 J 10.1707OCDD U

0.070 0.0050 0.0414U U2.3,7,8-TCDF

1,2,3,7,8-PeCDF 0.170 0.0127U 0.0390U U

2,3,4,7,8-PeCDF 0.183 0.0127U 0.0390U U

1,2.3.4,7,8-HxCDF 0.174 0.0089U 0.0390U U

1,2,3,6,7,8-HxCDF 0.156 0.0076U U 0.0341U

2,3,4,6,7,8-HxCDF 0.145 0,0076U U 0.0317U

0.01141,2,3,7,8,9-HxCDF 0.211U 0.0512*U

1,2,3,4,6,7,8-HpCDF 0.184 0.0089U 0.0878U

1,2,3,4,7,8,9-HpCDF 0.271 0.0127U U 0.0414U

0.203 0.0140OCDF U 0.0292U UJ

17.891*JTOTAL TCDD 2.0968*J 5.5024*J

0.382TOTAL PeCDD 0.0216U 0.0536U U

0.250TOTAL HxCDD 0.0127U 0.0487U

0.412TOTAL HpCDD 0.0054U 1.1463U

0.389*JTOTAL TCDF 0.0458* J 0.5365 J 0.0024 J

0.183TOTAL PeCDF 0.0127U U 0.0243 0.2560

TOTAL HxCDF 0.211U 0.0114 0.0243U 0.1219

0.271TOTAL HpCDF 0.0127U 0.1707U

0 0.000067 0.011

1DILUTION FACTOR 1 1

X MOISTURE 21.5N/A 59.0

03/29/91DATE OF RECEIPT 03/29/91 03/29/91

03/29/91 03/29/91 03/29/91

04/02/91ANALYSIS DATE 04/03/91 04/03/91

VG70EVG70EGC/MS I.D. VG70E

So<l i Vx (Kry < t

SAMPLE EXTRACTION
DATE

TOXICITY 
EQUIVALENCY



SITE: CIBA GEIGY - CRANSTON, RI

CASE/SAS NO: 6149A

Sample No 6149A-06RE 6149A-07 6149A-08

Matrix SOIL SOIL SOIL

TCDD/TCDF Cone ug/kg DL/EMPC* ug/kg DL/EMPC* ug/kg DL/EMPC*

2,3,7,8-TCDD 3.91 0.0104 0.0360U U

1,2,3,7,8-PeCDD 0.0939 0.0379 0.1422*JU U

1,2,3,4,7,8-HxCDD 0,0835 0.0314U U 0.0573U

1,2,3,6.7,8-HxCDD 0.0757 0.0274 7.4267U U

1,2,3,7,8,9-HxCOD 0.0783 0.0287U 1.6709U

1,2,3,4,6,7,8-HpCDD 0.6762 0.0340 617,9#U

11.8041 0.0471*J 5396.4#OCDD

0.0522 0.0091 0.2484U2,3,7,8-TCDF

1,2,3,7,8-PeCDF 0.0469 0,0170U 0.0403*U

2,3,4,7,8-PeCDF 0.0496 0.0183 0,0870U U

1,2,3,4,7,8-HxCDF 0.0496U 0.0196 0.7685U

1,2,3,6,7,8-HxCDF 0.0443 0.0183 0.2016U U

2,3,4,6,7,8-HxCDF 0.0417 0.0170U 0.1231U

1,2,3,7,8,9-HxCDF 0.0704* 0.0248U 0.0445*

1,2,3,4,6.7,8-HpCDF 0.1227 0.0209 25.78U

1,2,3,4,7,8,9-HpCDF 0.1357 0.0314U 1.947U

0.5117JOCDF 0.0261 92.304U

6.9033*JTOTAL TCOD 1.7225M 0.0849 J 4.582*J

0,0939TOTAL PeCDD U 0.0379U 88.917*J

0.0835 0.0314TOTAL HxCDD U U 29.172 29.813

1.1488TOTAL HpCOD 0.0340 1122.6U

0.6266 J 0.8224 JTOTAL TCDF 0.0287*JU 0.9341 J 1.312 J

0.2036*TOTAL PeCOF 0.0183U 2.187 2.435

0.1305 0.2010TOTAL HxCDF 0.0248 28.386 28.531U

0.2349TOTAL HpCDF 0.0314 136.454U

0.010 0.000036 4.414

1DILUTION FACTOR 1 1

% MOISTURE 61.7 23.6 52.9

03/29/91DATE OF RECEIPT 03/29/91 03/29/91

03/29/91 03/29/91 03/29/91

04/11/91ANALYSIS DATE 04/03/91 04/03/91

VG70E VG70EGC/MS I.D. VG70E

Soil lu <4,v-y uuecgJcf'# - Results reported from diluted analysis

TOXICITY 
EQUIVALENCY

SAMPLE EXTRACTION
DATE



SITE: CIBA GEIGY - CRANSTON. RI

CASE/SAS NO: 614 9 A

Sample No 6149A-09

Matrix SOIL SOIL SOIL

TCDD/TCDF Cone ug/kg DL/EMPC* ug/kg DL/EMPC* ug/kg DL/EMPC*

2,3,7,8-TCDD 0.014

1,2,3,7,8-PeCDD 0.084U

1,2,3,4,7,8-HxCDD 0.056U

1.2,3.6.7,8-HxCDD 0.048U

1,2,3,7,8,9-HxCDD 0.052U

1,2,3,4,6,7,8-HpCDD 0.128

1.652 JOCDD

0.018U2,3,7,8-TCDF

1,2,3,7,8-PeCDF 0.032U

2,3,4,7,8-PeCDF 0.034U

1,2,3,4,7,8-HxCDF 0.066U

1,2,3,6,7,8-HxCDF 0.06U

2,3,4,6,7,8-HxCDF 0.054U

1,2,3,7,8,9-HxCDF 0.08U

1,2,3,4,6,7,8-HpCDF 0.032

1,2,3,4,7,8,9-HpCDF 0.062U

0.09OCDF

3.926*JTOTAL TCDD

U 0.084TOTAL PeCDD

0.054*TOTAL HxCDD

0.24TOTAL HpCDD

0.08 J 0.172 JTOTAL TCDF

0.12TOTAL PeCDF

2.262*TOTAL HxCDF

0.04TOTAL HpCDF 0.212

0.002

1DILUTION FACTOR

X MOISTURE 50.0

DATE OF RECEIPT 03/29/91

03/29/91

04/03/91ANALYSIS DATE

VG70EGC/MS I.D.

Sail Yescvlts

TOXICITY 
EQUIVALENCY

SAMPLE EXTRACTION
DATE

> U & Vy U/-C Ijj
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DIOXIN DATA REVIEW WORKSHEET

Regional Review of Dioxin Data
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DIOXIN DATA REVIEW WORKSHEET
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III. WINDOW DEFINING

MARKER

Was a window

case?

the PCDD/PCDF isomers
reported within the defined

Actions:
any of the

congeners were

a

If any of the 
retent^on window make outside the 

-J are used.

Were
windows?

defining marker solution 

First Isomer

. 2.1
1 ■ 1ft

3U.5U

analyzed with the

Last Isomer
Vtcdd
X PeCDD 

<HxCDD 
XHpCDD

ZTCDF 

xPeCDF 
XHxCDF 
*HpCDF

<4 jx <r,ro

2O.I1/

SO, >43
Au. an

-20.31

V.5^

D8-S



hi.

defining marker
solution analyzed

case?
First isomer

PCDD/PCDF isomers
windows? reported within

Actions:
PCDD/PCDFi-uor congeners were 

sure that new descrip^o^XS’

I

WINDOW DEFINING MARKER

Was a window

3C.1. 2.U

I 3D 
an o | 
Jtu; 2 y 
33:q

If any of the r‘_ 
retention window make

i 4: sy

SISI

Were the

-o-i ’-/n 
34’, /

/TCDD 
/PeCDD 
7HxCDD 
y HpCDD

/TCDF

JPeCDF 
zHxCDF
JHpCDF

the defined

with the

Last Isomer



III.

PCDD/PCDF isomerswindows? reported within
the defined

Actions:
PCDD/PCDF

sure thaXT^escr^to^are useS®

p/4*0 CC 4/3)^;

WINDOW DEFINING MARKER

Was a window

TCDF 
PeCDF 
HXCDF 
HpCDF

case?

I

defining marker solution 

First Isomer

i<! AS

Du Z'J
z.41 $7
36 Hg- 

i 2.ST

TCDD 
PeCDD 
HxCDD 
HpCDD

Were the

If any of the 
retention window make

Ja'.ro 
3s! v<r

iu.si

3 4*, Z.7

‘■(bln vsc.

analyzed with the 

Last Isomer



III.

defining marker
analyzed with the

case?
First Isomer

Last Isomer

22

PCDD/PCDF isomerswindows? reported within
the defined

Actions:
a«y of the PCDD/PCDFruuF congeners were 

sure that new deacr^toS^Tua^

*

;so

°f the 
retention window make

3? •>

/tcdd 
/PeCDD 

yHxCDD 
V HpCDD

■a-i yq 
_BQ •'/«? 

•?<: si

r

>tcdf
7 PeCDF 

/hxcdf 
j HpCDF

Were the

—

 3 MIL­

WINDOW DEFINING MARKER

Was a window
solution

D6 -5
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III.
5-^331

PCDD/PCDF isomerswindows? reported within the defined

Actions:
PCDD/PCDFUDF GOXlCTQXieirs Wfiro _

sure that new descriptors «e us2?

z-t

n/Ok.

defining marker 

First Isomer

WINDOW DEFINING MARKER

Was a window

...l-.i-ctj- -
■- r

’Apil »“7

ircol "(y\e frbivricu^ rnlcuu^

Cew%CvOxs .

TCDD
PeCDD 
HxCDD 
HpCDD

TCDF
PeCDF
HxCDF
HpCDF

Were the

-

If any of the rCLL 
retention window make

solution analyzed with the case? 

Last Isomer
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^oorAai-/^me-ft/t.-r and. to^-H
C Ttu » ?coC U>C*o
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IV.

TCDD 
* Valley between

HxCDDs

<50%)

For SP-2331 columns:

Actions:

roust use

“5

COS 

CG q|3H I

ul,,V’iCc

V°l

CC? TC4>0 f/ 

U-*o£> za7.

» valley 1478-TCDD/2378-TCDD

* valley 2378-TCDD/(1237/1238)-TCDD

COLUMN PERFORMANCE

Was the 
the CC3 
period?

*C

Ges rt-ob § 

*4xcoo is’j/

If the peak 
his/her i— 
problem and its Vffect

-apnxc resolution of 13c-TCDDs „08-5 columns calculated^

* valley 1JC-2378-TCDD/‘3c-1234-'

RESOLUTION CHECK

cilr°matographic —
solution for i

(QC limit <25%) 

 (QC limit

CC3 TCOb

£*•/,

iv h

----- on the final results. 7 ‘ th

(QC limit <25%) 

(QC limit <25%)



V. METHOD BLANKS

prepared and analyzed for
each matrix prior

No [ J

5.
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VI. MATRIX SPIKE

List percent recovery which did not
meet the limits criteria.

MS % Recovery

Actions: Recheck calculations

Cc^XcuJtcc-hKc^vo %Lpci^<r<_

* • - • f • <*'<.'• - .'
■^2.. ", : *-■■■ ••

■ -

j., •

Limits
60-140
60-140
60-140
60-140
60-140
60-140
60-140
60-140 
60-140
60-140

■

Compound 
TCDD 
PeCDD 
HXCDD 
HpCDD 
OCDD 
TCDF 
PeCDF 
HxCDF 
HpCDF 
OCDF

•_____________- -Tit- •



VII. DUPLICATE
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J

Actions:

J-*
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—‘ he used to
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must be within 50-i50% range.

Ui?-th«Y> »dnyC -

calculations if beyond • -
rofessional judgement should

--------: on final data.

run for each matrix?

Ym t A No [

The RPD of each analyte detected
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Recheck all 
range. r
ascertain effect
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Worksheets

viii.

compounds which do

<50% for soil

FRACTION

SAMPLE cdnc

.t>O

-034 <6^-7

I

0/012-0
*IUT

J2ajjiYhcdf^{

 

 

ACTIONS:

w

1.

criteria, fiag

Professional judgement

out for each field

1.
2.

An rpd of 
An rpd of

meet the rpd 
—> estimated.

41«H4-^£e-uciI L.

any componds do r ' 

------ : compound as

of the

PUP SAMPLE caw; 

 . t>ZQ

«<5^5

region I 
Data Review

Vxo
Tf the 1— 2 
the positive

Matrix; 

not meet the follow:

> 9-3 3 

f-L'n'b

FIELD DUPLICATE PRECISION 

TR Nos. 

COMPOUND

&

L2-J3 I4o6od

_ OCD£>___________

Ocj>iC

RE

l(*2_ 

at>.< 

lO'G

<di

*”? fOr water duplicatea_ 

— duplicates.

® aIf 

L.
* the cRQLs

Mrt__ „ - -s estimated (UJ).
eo ail ,^1“’^ to aPPly dupiicat.

A separata .orXshsat should ha filled out .. ....................... ' Z8

duplicate

results for <------

------- * results for that

If 0Flao’ih! iS "“"detected,

”!a th? positlve result as .
■ .«□ the non-detected result as



VIII. RECOVERY STANDARD
RESPONSE

2*3:4 5

8.9-Hxcnn

not meet criteria.

8.9-Hxcnn

samples which did 
o<# >/, k not meet criteria.

QJ& O.Jl.

£-Hxcdd

samples which did

' -ou Key

Revision 0

Area Counts 
Upper Limit 
Lower Limit

Area Counts
Upper Limit 
Lower Limit

List

DS

Area Counts 
Upper Limit 
Lower Limit

List

List .----- ----

-o4 /

SCAn^joU J'5 r

C^UULd±5\

CC-3 Standard ID:

-c~l-2.3,4-Tcnn

CC-3 Standard ID:

13C-1 -2.3,4-Tcnn

ttA&er
i 'n ________
4 ______

samples which did

i>c*mpU, |

* ot- /Hf

CC-3 Standard ID:

13C-1.2.3,4-TCDD

 153
1507
3 7V

Column:

^C-l. 2.3.7 .

j (^ajr~o7?)

Column: J)£ — 5

-C-l,2.3.7.
_ 411 
_ 5?.34
 ao5

Column: —ST

HC-I.2.3.7.8,

~a.2»o

not meet criteria.

* •'litA.vno-l 34-QjndcuTcLo

r t»

Cfr-a*. cd a«+5 

lAppu
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X.

ash;
r and oOOTug,^

using the following gu^eiT™

Compound Multiplying
ToxicFactor

6a > on

r<?

u7

33

Yes (

Check that

1.00
o.oo~
0.50^
0.00
0.10^
o. oo_ 
0.01_
O.o 0__
0.001
0.100
0.000
0.050 
0.500 
0.000
0.100 
0.000
0.010 
O.ooo 
0.001

Concentration 

Equivalent

ment or f ly 
—  samples

Were EMPC values T

A No [

the TEF values

Jt

2.3.7.8- TCDD
Other TCDD
2.3.7.8- PeCDD 
Other PeCDD
2.3.7.8- HxCDDs 
Other HxCDD
2.3.7.8- HpCDD 
Other HpCDD
OCDD
2.3.7.8- TCDF
Other TCDF
1.2.3.7.8- PeCDF
2.3.4.7.8- PeCDF 
Other PeCDF
2.3.7.8- HxCDF 
Other HxCDF
2.3.7.8- HpCDF 
Other HpCDF 
OCDF

Z Kg„ 5°r_s °11 / sed i:-------

or equivalent' coiui1?9UeOUS 

"ere included in the TEF calculations? 

) £T>t-s '

were calculated including KMPCs

‘■AiV'-ft -1>3 > t’6 6’ • of '£~I-

\pCJ/7 6-y> Spz-V31 C^Lvywvv ,

TOXIC EQUIVALENT FACTOR (TEF)

Were samples with a TEF > o • 
7-Oug/Kg for chemical

p-dioxins and DibenznJ,,^eS °f chl°rinated Dibenzo- 
EPA/625/3-89/016. °fUrans (CDDs and CDFs) ••



XI SAMPLE CALCULATION:

I'

I
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RRFx
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where:
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—-------------Qis * <nn
<w or V) x (Aisx+ais2)

- ana

’ ’ J weight (a) or vnbma zt\ ~ -a—“.^louxun i
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ions nternal standard quantity

lAx^Ax2)

J X RRFx x D

-2—CAxx+Ax21 x D
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response factor from the
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integrated 
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